We hypothesize that A 2A adenosine receptors (A 2A AR) promote aortic relaxation in mice through CYP-epoxygenases, and help to avoid salt-sensitivity. Aortae from male mice maintained on a high salt diet (HS, 7% NaCl) or normal salt diet (NS, 0.45% NaCl) for 4-5 wks were used. Concentration-response curves (10 -11 -10 -5 
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Introduction
Several lines of evidence suggest that adenosine is cardioprotective (29) (30) (31) . This nucleoside is present in nearly every tissue and organ (17, (29) (30) (31) , and is involved in modulation of various physiological activities (31) (32) (33) (34) 40) . Furthermore, the production of adenosine is also increased under stressful conditions such as hypoxia, ischemia, and inflammation, and in response to pathological events (27, 38) . There is a correlation between adenosine and salt intake: switching rats from a normal salt (NS) diet to a high-salt (HS) diet leads to increased adenosine levels in the renal cortex and medulla, and increased urinary adenosine levels (41). Through the activation of A 2A receptors, this increase in renal adenosine concentration could possibly contribute to a reduction in macula densa-mediated renin secretion, dilation of pre-and postglomerular vessels and inhibition of tubular sodium reabsorption (22, 42), leading to enhanced sodium excretion to maintain the constancy of body fluid volume and arterial pressure (3, 42, 44) . In contrast, stimulation of A 1 receptors produces preglomerular vasoconstriction, activation of tubuloglomerular feedback response, increased cortical and medullary tubular sodium reabsorption and consequently a reduction of sodium excretion (39, 42).
Cytochrome P450 (CYP) enzymes are found in human and mouse heart, as also in the endothelium and smooth muscle of blood vessels (13, 18, 48 have shown that a salt-inducible renal epoxygenase protects against hypertension.
Inhibition of epoxygenase with clotrimazole produces an elevation of blood pressure in rats maintained on a high salt diet, which by itself does not increase blood pressure, thus rendering the rats salts-sensitive (23). Decreased CYP epoxygenase activity and blockade of EET formation is associated with salt-sensitive hypertension (14, 23, 50) . Further, CYP4A enzymes synthesize 20-HETE, which is a potent vasoconstrictor in small arteries through depolarization of the smooth muscle membrane (10, 11). The production of 20-HETE through CYP4A is lower in glomeruli isolated from kidneys of rats fed a high salt diet than in kidneys of rats fed a low salt diet (16) . Furthermore, the expression of CYP4A protein in glomeruli and cortex of kidneys of rats fed high salt diet is lower than in kidneys of rats fed low salt diet (16) .
There is little information regarding the effects of high salt intake on CYP epoxygenase /CYP ω-hydroxylase activity in rat but not in the mouse, or whether these changes affect vascular responses through adenosine. Further, there is no information with a resting force of 1g, with changes of the bathing solution at 15 min intervals according to our previously described protocol (43, 47). At the end of equilibration period, tissues were contracted with KCl (50 mM) to check the viability of the tissue.
Aortic rings were then constricted with phenylephrine (PE, 10 -7 M) and changes in tension were monitored continuously with a fixed range precision force transducer (TSD, 125 C, BIOPAC system) connected to a differential amplifier (DA 100B, BIOPAC system). Data were recorded using MP100 WSW, BIOPAC digital acquision system and analyzed using Acknowledge 3.5.7 software (BIOPAC system).
The integrity of the vascular endothelium was verified pharmacologically by acetylcholine (ACh, 10 -7 M)-induced relaxation of PE-precontracted aortic rings.
Preparations were then washed several times with Krebs-Henseleit solution, and allowed to equilibrate for 30 min before the experimental protocol began. For all tests the contraction and relaxation responses are expressed as % decrease or increase of PEinduced precontraction.
NECA concentration-response curve in HS and NS mouse aorta:
To determine the responsiveness of the pre-contracted aortic rings to the non-selective adenosine analog, 5'-N-ethylcarboxamidoadenosine (NECA), the concentration-response curve was obtained by cumulative addition of NECA to the organ bath in 1-log increments. One NECA concentration-response curve was constructed for each ring, and all concentration-response determinations were run in parallel on pairs of rings from either HS or NS in the same organ bath. L-NAME (100 μM), an endothelial nitric oxide synthase inhibitor, was added 30 min before contraction of the tissue with PE and was present throughout the experiment.
These experiments were performed in parallel on four rings from the same aorta with two serving as control and two treated with L-NAME.
Effect of CYP epoxygenase inhibitor on CGS 21680 concentration-response curves in HS and NS mouse aorta:
Methylsulfonyl-propargyloxyphenylhexanamide (MS-PPOH, 10 μM), a selective CYP epoxygenase inhibitor, was added 30 min before contraction of the tissue with PE and was present throughout the experiment. These experiments were performed in parallel on four rings from the same aorta with two serving as control and two treated with MS-PPOH.
Effect of EETs inhibitor on CGS 21680 concentration-response curves in HS and NS mouse aorta:
14,15-EEZE (10 μM), a EETs inhibitor, was added 30 min before contraction of the tissue with PE and was present throughout the experiment. These experiments were performed in parallel on four rings from the same aorta with two serving as control and two treated with 14,15-EEZE.
Effect of CYP ω-hydroxlase inhibitor on CGS 21680 concentration-response curves in HS and NS mouse aorta:
Dibromo-dodecenyl-methylsulfimide (DDMS, 10 μM), a selective CYP ω-hydroxylase inhibitor, was added 30 min before contraction of the tissue with PE and was present throughout the experiment. These experiments were performed in parallel on four rings from the same aorta with two serving as control and two treated with DDMS.
Effect of 20-HETE blocker on CGS 21680 concentration-response curves in HS and

NS mouse aorta:
HET0016 (10 μM), a 20-HETE blocker, was added 30 min before contraction of the tissue with PE and was present throughout the experiment. These experiments were performed in parallel on four rings from the same aorta with two serving as control and two treated with HET0016.
Protein extraction, Gel electrophoresis and Western blotting:
In brief, aorta, kidneys and liver from both HS and NS mice were isolated and each sample was treated with 1 ml of lysis buffer (50mM Tris-HCl, pH 7.4, 1% Triton X 100, 150 mM NaCl, 1 mM EGTA, 1mM PMSF, 0.25% sodium deoxycholate, 1ug/ml aprotinin, 1 μg /ml pepstatin, 1 μg/ml leupeptin, 1mM Na 3 VO 4 , 1mM NaF) and homogenized on wet ice. The samples were transferred to dry ice for 5 minutes and then thawed on wet ice. After thawing, the samples were vortexed and centrifuged for 5 
Results
Responses to ACh:
Relaxation to 10 -7 M ACh was significantly greater in PE-precontracted HS (58.8±6.6%) compared to NS (31.5±6.3%) aorta (p<0.05, Fig.1 ). MS-PPOH (10 μM), a selective CYP epoxygenase inhibitor, was able to reduce ACh-dependent relaxation in HS aortae significantly (30.3±4.0% vs. 60.0±3.2% for untreated controls, p<0.05). No significant difference was found between MS-PPOH treated and non-treated NS aortae.
Responses to NECA before and after A 2A receptor antagonism:
NECA produced a concentration-dependent relaxation in aorta from HS as opposed to contraction in NS (Fig. 2) . For example, the response to 10 -7 M NECA in HS aorta was 22.6 ± 3.1% relaxation, while in NS aorta 10.6 ± 6.3% contraction was ( Fig. 7) .
Expression of CYP2C29 and CYP4A in HS and NS mouse aorta and kidney:
Western blot analysis for CYP2C29 (~50 kDa) protein showed 55±4% more CYP2C29 protein in HS mouse aorta than in NS mouse aorta (p<0.05, Fig. 8 ). Western blot analysis also revealed that the amount of CYP2C29 protein was increased by 74±4%
in HS mouse kidney compared to NS mouse kidney (p<0.05). 
Expression of A 1 AR and A 2A AR in HS and NS mouse aorta:
Western blot analysis for A 1 AR (~37 kDa) protein showed 64±4% less A 1 AR protein in HS mouse aorta than in NS mouse aorta (p<0.05, Fig. 10 ). 
Discussion
There are a number of important findings in this study. We found HS enhanced acetylcholine-dependent relaxation compared to NS. The non-selective adenosine analog NECA dilated aortae from mice fed a high salt diet, while it had no significant effect on aortae from mice fed a normal salt diet. are involved in the production of 14,15-EET in murine brain, kidney, lung, heart, intestine and liver. In the present study, significant expression of CYP2C family of proteins, including CYP2C29 in HS compared to NS mice aorta was observed in western blot data. This suggests that a high-salt diet enhances CYP epoxygenase activity not only in mouse kidneys but also in mouse aorta. The present findings are in agreement with those reported earlier in renal microvessels of high-salt fed rats (20) . Also, the vascular responses seen in our study were similar to those reported earlier by others in rat kidneys,
where CYP epoxygenases played a role in the generation of EDHFs leading to vasorelaxation in preglomerular microvessels from rats fed a high-salt diet (6, 7). We believe that the involvement of CYP epoxgenase in the enhanced-vascular relaxation associated with high-salt diet, is not limited to kidneys but also extends to large vessels like aorta (in mouse). When mice are maintained on a HS diet for 4-5 weeks, increases in CYP epoxyganase activity are possibly a systemic phenomenon and not limited to a specific organ. Also, the functional data are further supported by the western blot data for CYP2C family proteins including CYP2C29 as well as expression of A 2A AR in HS compared to NS mice aorta.
Interestingly, we found the involvement of ω-hydroxylase (CYP4A) in aorta from mice fed the normal-salt diet, where NECA induced contraction and CGS 21680 induced no response. We also observed a higher CYP2C29 enzyme expression and lower CYP4A
protein in aorta and kidneys from mice fed high salt than those from mice fed normal salt.
Similar findings have been reported in rat kidneys (16) , and renal microvessels (50, 51).
20-HETE, an arachidonic acid-derived metabolite synthesized through CYP4A, elicits vasoconstriction in rat renal tubules (19, 36) . In this study, we found significant downregulation of CYP4A and A 1 AR in HS compared to NS mouse aorta. This conclusion is further supported by the fact that NECA elicited enhanced relaxation in HS mouse aorta compared to NS mouse aorta. Also, greater availability of adenosine A 2A receptors in HS compared to NS mouse aorta is supported by the observations that CGS 21680 induced an enhanced relaxation-response and there was decreased expression of CYP4A protein. 
Perspectives and Significance:
The present data provide evidence that NECA and CGS 21680-induced relaxation was significantly higher in HS than in NS mice aorta. As reported in the literature (5, 6, 7, 20), 
